
*	Prediction	of	breeding	values	using	linear
mixed	effects	models.
*	Examples:	Sire	model,	animal	model
*	Solutions	for	fixed	effects	estimates	and
for	predicted	breeding	values	can	be
obtained	using	Mixed	Model	equations.
In	MME,	A^{-1}	required	==>	efficient
computations	shown



With	estimates	and	predictions,
there	are	always	errors	associated
==>	quantify	error

True	value	for	u_i	is	with	probability
(1-alpha)	between	l	and	r



fixed	effects

breeding	values

Aim:	predicted	breeding	values	should
be	as	close	as	possible	to	the	true
breeding	values	==>	PEV	==>	0



In	practise:	Coefficient	matrix	of	MME	cannot	be	inverted,	hence
PEV	are	always	approximation



i-th	diagonal	element

of	the	predicted	breeding	value	for	animal	i



Bestimmtheitsmass





SEP:	Standard	error	of	prediction





population	accuracy



Recap	2022-12-02:
*	Errors	for	estimates	of	fixed	effects
*	Prediction	errors,	measured	Prediction	error	variance	(PEV)	
*	PEV	related	to	the	reliability	(Bestimmtheitsmass	B%)	of	predicted	Breeding	value
*	Reliability	(B)	corresponds	to	squarred	correlation	(r)	between	true	and	predicted	breeding	value

*	B	can	be	computed	based	on	PEV	and	the	PEV	is	obtained	from	the	inverse	of	the
coefficient	Matrix	of	the	MME

*	Square	root	of	PEV	corresponds	to	the	Standard	Error	of	Prediction	(SEP).
*	SEP	can	be	used	to	compute	confidence	intervalues	of	the	predicted	breeding	values
for	a	desired	error	level	

Today:	Decomposition	of	the	predicted	breeding	value,	to	show	the	different
influences	and	the	sources	of	information	that	are	used	in	the	predicted	breeding
values.



Coefficent	matrix	M

Herd,	sex,	lact.

Predicted	breeding	value

right-hand
side



Common	mean	as	the	only	fixed	effect,	replacement
for	more	complex	fixed	effect	structures





Question:	What	type	of	information	is	influencing	the	predicted
breeding	value	of	animal	4?

















predicted	breeding	values	of	parents	of	4

predicted	breeding	value
of	mate

progeny

correction	for	fixed	effects



Comparison	of	BLUP	Animal	model	breeding	values	to	other	predictions:
*	Regression	method	using	own	performance

BLUP

performance	corrected	for	individual
environment

Populationmean

*	Parent	offspring

Average	of	progeny	performance	of
animal	4number	of	progeny	of	4



Summary:

*	BLUP-Animal	Model	based	predicted	breeding	values	consider	all	available
information	(as	examples,	see	previous	slide)
*	Only	information	that	are	available	to	breeding	organisation	and	to	the	person	who
runs	the	genetic	evaluation	can	be	considered
*	Preferential	treatment	of	animals	in	herds	is	often	difficult	to	capture.	

Animals	that	are	considered	to	be	very	valuable	by	the	breeder
are	treated	different	than	all	other	animals	in	the	herd.
Examples	for	this	are	potential	dams	of	future	bulls




